Several interventions causing an increase in the cytoplasmic CaZ+ concentration have been shown also to stimulate the membrane transport of sugars in muscle and some other tissues. It has therefore been suggested (Bihler, 1972; Clausen, 1975) that Ca2+ may play a role in the regulation of sugar transport and mediate the effect of various physiological and pharmacological modulators of this process.
We have therefore investigated how interference with normal CaZ+ fluxes affects the regulation of sugar transport by several modulating factors. Isolated rat left atria were perifused and analysed as described before (Sawh & Bihler, 1976) . The atria were perifused for 15min with Krebs & Henseleit (1932) medium, pH7.4, gassed with O,/CO, (19:l) and modified to contain 1.25m~-Ca'+, 4.0m~-sodium pyruvate, a mixture of 14C-labelled and unlabelled 3-methylglucose, and tracer amounts of [3H]-inulin to serve as extracellular marker. In parallel experiments 45Ca was used instead of sugar. Radioactivity was determined by double-label liquid-scintillation counting. The results are expressed as percentage penetration (~s . E . M . ) , i.e. the concentration in the intracellular water is given as a percentage of the final concentration in the medium. All atria were fully quiescent, thus eliminating any effects of muscular contraction on sugar transport.
As shown in Table 1 , perifusion in Ca2+-free medium, with or without addition of the CaZ+ chelator EGTA, strongly antagonized the stimulatory effect of insulin. This calcium-dependence of the insulin effect is consistent with earlier data from skeletal muscle (Bihler, 1972) . The experimental drug D-600 (methoxyverapamil ; Knoll, A. G., Ludwigshafen, Germany) interferes with excitation-contraction coupling in cardiac muscle and is believed to act by inhibiting the inward-Ca2+-flux component of the action potential (Fleckenstein, 1971) . The data in Table 2 show that in resting atria this drug also significantly decreased 45Ca uptake in the presence and absence of insulin and under hyperosmotic conditions (100mM-mannitol added to medium) or in the absence of potassium (K+-free medium), two conditions where Caz+ uptake is increased, Although ineffective Table 1 . Effect of Ca2+-free incubation medium on the penetration of 3-methylglucose The perifusion medium contained 5.0m~-3-methy~g~ucose, 0.25 munit of insulin/ml and O S~M -E G T A .
Isolated fully quiescent rat left atria (Sawh & Bihler, 1976) 18.7 k 1.5 (6)** 150.2 f 13.0 (6) 83.9 a 9.9 (5)** K+-free 23.3423 (7) 18.lf 1.7 (11)* 95.0f3.9 (13) 68.8f4.2 (6)** 0.25 munit/ml loo mOSM on basal sugar transport, compound D-600 also strongly antagonized the stimulation of sugar transport by insulin, hyperosmolarity and K+-free medium. The latter two conditions have been shown previously to enhance sugar transport in muscle (Kuzuya eta[., 1965; Bihler, 1968) . These results support a role of Caz+ in sugar-transport activation and also confirm that Ca2+ uptake in hyperosmotic and K+-free medium is increased.
Although no significant change in Ca2+ uptake with insulin was seen in these experiments, effects of insulin on CaZ+ fluxes have been reported (Schudt et a/., 1976; McDonald & Bruns, 1975) . Additional experiments (Bihler, 1972 ; 1. Bihler & P. C. Sawh, unpublished work) indicate that several heavy metals, known to act as CaZf antagonists, also strongly antagonize sugar-transport stimulation by insulin and some other factors. Ni2+, Coz+, Zn2+, Mn2+ and La3+ have been found effective in various degrees, depending in part on the type of muscle tested. The differences in effects between these ions may be of help in delineating the nature of the Ca2+ pool involved in transport regulation.
The above data provide additional support for the hypothesis (Bihler, 1972; Clausen, 1975; Elbrink & Bihler, 1975 ) that sugar-transport regulation in muscle is mediated by alterations in Ca2+ fluxes and binding, and may be controlled by a membrane-bound Ca2+ pool. 
